AIM To explore the course of employment in adults with cerebral palsy (CP) over 14 years, and to identify subgroups at risk for unemployment.
INTERPRETATION Employment was low compared with the general population, but remained stable in the long term; however, work hours per week decreased. Adults with intellectual impairment, bilateral CP, and GMFCS levels IV and V are subgroups at risk for unemployment.
Cerebral palsy (CP) describes a group of permanent disorders of movement and posture causing activity limitation, attributed to non-progressive disturbances in the developing fetal or infant brain. 1 Due to increased survival rates and longevity of persons with CP, currently the majority are adults. 2 As a result, a lifespan perspective for persons with CP is required to provide them with appropriate support. [3] [4] [5] Employment is one of the life areas in which adults with CP experience restrictions in participation. 3, 6 Employment rates of adults with CP vary between 29% to 53%, which is lower than those of the general population in Western countries. 3, [6] [7] [8] [9] [10] Among persons with CP, those with intellectual and severe physical disability, epilepsy, and lower levels of education are at increased risk for being unemployed. 3, 7, 8 In the Netherlands, employment rates of the working-age population with chronic conditions or physical disabilities are 23% to 33%, compared to 67% of the general population. 11 In addition, persons in this population work fewer hours per week, 24.6 hours, compared to 30.3 hours per week in the general population. Furthermore, both employment rates and work hours seem to decline from the age of 40 years onwards. 11 For adults with CP, little is known about the course of employment in the long term. In a 7-year follow-up study in Norway, 12 the employment rate appeared stable (39-43%), while in Sweden decreasing participation in inclusive employment (83-64%) was reported in a 12-year follow-up study. 13 In previous studies, information on work hours per week was limited. Moreover, subgroups of adults with CP who are at increased risk for unemployment have not yet been studied in a longitudinal design.
The primary aims were to investigate, over a 14-year period, the course of employment status and work hours per week in adults with CP, including persons with intellectual impairment, and to explore whether courses differ between subgroups. Secondary aims were to identify subgroups at risk for unemployment and to investigate whether specific subgroups work relatively few hours, by exploring associated factors with employment status and work hours per week.
from the rehabilitation centre in The Hague, a centre with a regional function. Inclusion criteria were (1) a diagnosis of CP, (2) born between 1965 and 1974, and (3) known to the rehabilitation centre.
14 Participants were assessed at baseline, 14 at 4-year follow-up, 4 and at 14-year follow-up. Data were collected using self-report questionnaires (baseline and 14y follow-up) or semi-structured interviews (4y follow-up). The study was approved by the Medical Ethics Committee of Reinier de Graaf Medical Center (Delft, ME 00-14). All participants provided informed consent.
Sociodemographic and clinical characteristics
We collected the following sociodemographic and clinical characteristics: sex, age, level of education, laterality of CP, gross motor function, marital status, living status, and having children. Level of education was used as an indicator for intellectual impairment: adults who either had no primary education or attended day centres or special education for children with severe learning difficulties were classified as having an intellectual impairment, all others were classified as average intelligence or higher. 15 Level of education was categorized as low (prevocational practical education or lower, including intellectual impairment), medium (prevocational theoretical education and upper secondary vocational education), or high (secondary education, higher education, and university). 15 Data on laterality of CP (bilateral/unilateral) were collected from the medical files at baseline and checked at 4-year follow-up. 4, 14 The level of gross motor function was classified according to the Gross Motor Function Classification System (GMFCS) 16 at 4-year follow-up. 4 For those who did not participate at 4-year follow-up, GMFCS level was determined post hoc based on baseline information on walking function, climbing stairs, and use of assistive mobility devices. For analyses, education level (low vs medium/high) and GMFCS level (IV-V vs I-III) were dichotomized. Marital status was dichotomized as single versus married or cohabitating. Living status was dichotomized as living with parents, in a sheltered home or institution versus living alone or with a partner. Participants indicated whether they had children (yes/no).
Employment
Employment was assessed by questions addressing daily occupation and employment situation (type of market, work hours). Being employed -either on the open labour market (competitive) or sheltered -was defined as performing paid work for 12 or more hours per week. 17 For those employed, we assessed work hours per week. Adults with CP were compared with reference values of the agematched Dutch general population: the proportion employed in the Dutch working-age population, and work hours per week were derived from Statistics Netherlands for 1996 (20- 
Statistical analysis
Descriptive statistics were used to describe sample characteristics and outcomes; logistic regression analysis explored loss to follow-up. To study course of outcomes over time, we performed generalized estimating equations (GEE) analyses with exchangeable correlation structures, an appropriate method for handling missing data. Outcomes were employment status (no=0, yes=1) and -for those employed -work hours per week. Hence, both logistic and linear models were used. First, we entered time as sole factor in each model to explore course over time. Secondly, we added one subgroup factor and its interaction (time9subgroup) to compare course over time between specific subgroups. Subgroup comparisons were made, one at a time, for sex, education level, intelligence, laterality, and GMFCS level. When course over time differed between subgroups (i.e. the interaction was significant), we also presented within-group estimates. Estimates of the interactions thus represent between-group differences in course over time, whereas estimates for specific subgroups represent course over time within that subgroup. Furthermore, we were interested in overall associations of factors with employment status and work hours per week. Therefore, models with specific subgroups as sole factor explored associations with these outcomes; female, low education level, intellectual impairment, bilateral CP, and GMFCS levels IV and V were the reference categories. For all GEE analyses, we additionally re-estimated models for education level and GMFCS level by excluding or correcting for participants with intellectual impairment. Finally, employment status and work hours were compared with the agematched Dutch general population, using one-sample binomial tests (for proportions) and one-sample t-tests (for means). All analyses were performed using SPSS version 21.0 (IBM SPSS Statistics, Armonk, NY, USA); the level of significance was p<0.05 (two-tailed).
RESULTS
A total of 80 adults with CP were enrolled at baseline, eight additional adults were enrolled in the cohort at 4-year follow-up. Of these 88 adults, 65 had employment data on at least two assessments: 64 at baseline (98%), 47 at 4-year follow-up (72%), and 49 at 14-year follow-up (75%). Accordingly, one participant was enrolled at 4-year follow-up, 18 had intermittent missing data, and 16 were lost to 14-year follow-up. Missing data were not selective to age, sex, level of intelligence, laterality, or GMFCS level (v 2 =3.26, df=1, p=0.071, Nagelkerke R 2 =0.06). Characteristics of the participants at the three time points are presented in Table I . • Employment in adults with cerebral palsy is consistently lower compared with the general population.
Course of employment over time
• Up to age 45, employment remains stable over time.
• Weekly work hours decline over time, specifically in females.
part). Proportions of persons employed (competitive or sheltered) are depicted in Figure 1 . Modelled data are presented in Table III . For the total cohort, employment was stable over time. There was, however, difference in course over time between subgroups of intelligence and laterality. Employment remained stable in adults with average Missing data for education level (baseline n=2, 4y follow-up n=1), laterality of cerebral palsy (baseline n=1, 14y follow-up n=1), marital status (14y follow-up n=1) and living status (14y follow-up n=1). b Intellectual impairment was estimated from their level of education: adults who either had no primary education or attended day centres or special education for children with severe learning difficulties were classified as having an intellectual impairment. SD, standard deviation; GMFCS, Gross Motor Function Classification System. intelligence or higher, while adults with intellectual impairment had increased odds on employment over time. Adults with unilateral CP had non-significant decreased odds on employment over time (p=0.070), whereas adults with bilateral CP had increased odds. All other subgroups remained stable, including both levels of education when participants with intellectual impairment were excluded (between-group difference education level: odds ratio (OR) 1.13, 95% confidence interval [CI] 0.68-1.87, p=0.637).
Among those employed, work hours significantly declined over time. This decline was different between subgroups of sex: work hours remained stable for males, whereas females declined. Work hours also declined in adults in GMFCS levels I to III, and adults with average intelligence or higher had a non-significant decline in work hours (p=0.050). Estimates of interactions for intelligence and GMFCS level were not conclusive as distributions of subgroups were skewed; within-group estimates are not presented for intellectual impairment and GMFCS levels IV to V because of too small subgroups (n≤5 ; Table III ).
Employment and associated factors
Employment status was significantly associated with intelligence, laterality, and GMFCS level. Adults with average intelligence or higher (OR 9.40, 95% CI 2.64-33.46, p=0.001), unilateral CP (OR 4.12, 95% CI 1.56-10.91, p=0.004) and GMFCS level I to III (OR 9.02, 95% CI 2.31-35.13, p=0.002) had consistently higher employment rates compared with their counters (Table II, Fig. 1) ; the latter also when corrected for intellectual impairment (OR 6.01, 95% CI 1.39-35.13, p=0.016). No associations were found with sex, nor with education level, nor if excluding participants with intellectual impairment. Among those employed, work hours were associated with sex (b 8.09, 95% CI 3.06-13.13, p=0.002). There was a nonsignificant trend for an association with laterality (b 5.32, 95% CI À0.43 to 11.07, p=0.070). Associations with intelligence and GMFCS level were not analysed because of too small subsamples of persons employed (n≤5).
Employment compared with the general population
Proportions employed in the age-matched Dutch general population, both total as well as specified for sex are presented in Table II (lower part). Significant differences between adults with CP and the general population are indicated. Employment was consistently lower in the CP cohort compared with the general population. This was also true when females and males were compared separately. Work hours per week were comparable: the mean differences between adults with CP and the general population were +1.6, À2.8, and À2.6 hours per week for the studied time points. Also, no differences in work hours were found for females and males separately.
DISCUSSION
This is the first prospective cohort study to investigate employment in adults with CP over a long period of time.
The follow-up period comprised the age range of 21 to 45 years, regarding a period in which employment plays a central role in life. The major finding was that overall the employment rate of adults with CP was stable over 14 years. However, work hours seemed to decline over time from a young age onwards, specifically in females with CP. The results confirm that overall employment rates were consistently lower compared with the general population. Employment rates were particularly low among adults with more severe intellectual and physical impairments.
Only some other studies focused on the long-term course of employment in individuals with CP. Over a 12-year period, T€ ornbom et al. 13 identified a decreased employment rate in middle-aged adults with physical disability (mainly CP) and average intelligence. In a 7-year follow-up, Opheim et al. 12 presented employment rates similar to baseline in a broad age range. Thus, results appeared inconsistent. In our research group, over a 4-year period, Verhoef et al. 10 reported increasing employment in emerging adults with CP entering the labour market. Although a moderate part was still studying, in the same period unemployment in CP also increased, indicating that persons with CP are already at risk for unemployment from young adulthood onwards. Verhoef et al. 10 expected a further increase in employment after the age of 20 to 24 years, since at that age range a proportion was still studying. However, based on the present results, employment rates of adults with CP seem to stabilize between 21 to 45 years. This is in accordance with Mitchell et al., who found in a cross-sectional study the highest employment rates for individuals with disabilities (including CP) in their twenties and thirties (56% and 60% respectively) while from their forties onwards, employment showed a decline (42-28%). Moreover, individuals with disability seem more engaged in part-time work than their non-disabled peers. 18 Our longitudinal study was confined to the age of 45 years, thus a further course of employment in adults with CP remains unclear. However, we already demonstrated a decline in work hours before the age of 45.
The observed decline in work hours might be linked to worsening health problems and mobility decline, 19 likely reflecting a reduced work capacity in adults living with CP. Moreover, we observed a strong decline in work hours among females with CP. A similar pattern of growing parttime employment was observed among females of the Dutch general population, 11, 20 likely explained by a cultural feature of females in a dual role as worker and primary caregiver. Females that become mothers often follow a course of intermittent work across the lifespan. 20 Additional analyses showed that, in our study, females that became mothers decreased their work hours. This dual role seems to apply to females with CP as well.
In contrast to some earlier findings, we found no association between employment and education level. A high education level has found to be significant for achieving competitive employment in adults with CP. 7, 21 In our analyses, we did not differentiate competitive from sheltered employment, which may have precluded such an association. However, the figure shows that the most substantial contrast between competitive and sheltered employment lies between subgroups with different education levels. At the time of study, there was a relatively high density of sheltered employment and financial resources in the Netherlands compared with other European countries. 22 Present results seem to reflect this, since a fair proportion of employed adults with CP had sheltered employment.
Notwithstanding the above, adults with intellectual impairment or with severe gross motor problems were often unemployed. The subgroup GMFCS level IV and V reflects a group of individuals with severe activity limitations, and half of them had intellectual impairment (10 out of 19). Of these 10 adults, only two were employed at one point in time. This confirms that having both a physical disability and intellectual impairment represents 'double jeopardy' in terms of employment. 23 In the present study, adults with unilateral CP were more often employed, and tended to work more hours per week than those with bilateral CP. Previous studies reported that adults with unilateral CP were often competitively employed, whereas in bilateral CP, sheltered employment was more common. 3, 6 Our results seem to confirm this (Fig. 1) . At the same time, we demonstrated that employment rates in adults with bilateral CP showed a positive course and stabilization, whereas in unilateral CP a decrease may appear over time. It seems that persons with unilateral CP gradually no longer succeed in maintaining their functional level, which is in line with our clinical experience. Alternatively, parttime work could be beneficial, as it provides good balance between personal or health needs and working life. 18 Nowadays, employers are obliged to help individuals with disability, which provides the opportunity to remain employed by means of part-time employment. Moreover, reintegration and health care services may support adults with CP by vocational interventions aiming at balancing personal capabilities, helping with an ergonomic workplace, and other environmental support.
A limitation of our study is the relatively small sample size, although this is partly met by the repeated measurements. Response rates at the follow-up assessments were quite high (72% and 75% respectively) and there was no selective loss to follow-up. Moreover, given that the distribution of clinical characteristics was similar to those reported in large population studies, 24 we assumed that the present cohort was representative for the population of adults with CP. For smaller subgroups (intellectual impairment and GMFCS level IV-V), results should be interpreted with care. Furthermore, we had no documented data on employment in the periods between follow-up, during which participants may have entered or exited their jobs. Although the follow-up period enabled us to describe the course of employment up to the age of 45, the further course of employment for aging persons with CP remains unclear. Nonetheless, this was the first long prospective cohort study to investigate employment in adults with CP and results significantly add to our knowledge on employment in the long term. In future longitudinal research, these limitations could be addressed by studying different age cohorts, and conducting follow-up assessments at shorter intervals.
